Reducing the temperature significantly attenuated toxicity for each FUS variant (n=20-341; nonparametric t-test p<0,05). Transcript levels of FUS (C) and Caz (D) in larval central nervous systems were not significantly different between different genotypes (n=3, ANOVA test). (E-F) FUS protein levels in larval central nervous systems were not significantly different between different genotypes analysed with SDS-page western blot. In F the quantification of 3 independent experiments is shown (ANOVA test). Transcript levels in brains of Tubulingal4 driven expression of FUS (G) and Caz (H) were not significantly different between different genotypes (n=3, ANOVA test). (I-J) TTM motor neurons in the ventral nerve cord of 1 day old flies (A) and 8 day old flies (B) were labeled with membrane bound GFP (green). FUS expression was selectively driven in TTM's by the ShakB-gal4 driver line and stained in red. The Elav protein was used to stain neuronal nuclei. (K) The ratio of cytoplasmic to nuclear FUS was not significantly different between different genotypes and different time points. Over genotypes we observed a trend towards a higher ratio in older flies (n=5-10; 2-way ANOVA). Transcript levels of FUS driven by Tubulin-gal4 in adult brains was at least similar or higher compared to wild type full length FUS. Two different assays were used to quantify transcript levels as for some deletion construct the deleted region contained the assay region. We minimised assay variability by using ddPCR and hence absolute quantification (n=3, ANOVA test, p values <0,05 compared to wild type FUS). (C) Caz RNA levels were not significantly different amongst the different genotypes (n=3, ANOVA). (D) Constructs lacking the RGG2 and/or the NLS significantly localised more to the cytoplasm compared to wild type full length FUS. Transcript levels of FUS and caz variants driven by Tubulin-gal4 in adult brains were at least similar or higher compared to wild type full length FUS. Two different assays were used to quantify transcript levels as for some construct the sequence did not contain the assay region. We minimised assay variability by using ddPCR and hence absolute quantification (n=3, ANOVA test, p values <0,05 compared to wild type FUS). (C) Caz RNA levels were, as expected, significantly increased in genotypes expression caz variants compared to genotypes lacking caz variants. The Caz NLS MT genotype had a significantly higher Caz level compared to the other genotypes, however as this is a non-toxic genotype this higher expression level is not explaining potential phenotypic differences (n=3, ANOVA) (D) Flies expressing a FUS variant lacking the QSGY domain with and without NLS mutation in motor neurons have a normal life span (n=83-234, ∆QSGY and ∆QSGY R521G are not significantly different from Control flies, Kruskal-Wallis test). (E) ∆QSGY R521G flies performed similarly as control flies in young and aged flies (n=100 per genotype, Kruskal Willis p-value <0,05 ). The residual flight ability defects present in ∆QSGY, 21 day old flies compared to control flies are not present in ∆QSGY R521G flies. (F) The fusion variant QSGY Caz NLS MT is significantly more present in the cytoplasm compared to wild type FUS variant, whereas the ∆QSGY and ∆QSGY R521G variants distributed similarly to wild type FUS (n=10-15, ANOVA p-value <0,05).
